Hypersusceptibility of neutrophil granulocytes towards lethal action of free fatty acids contained in enzyme-modified atherogenic low density lipoprotein.
The bulk of LDL entrapped in the arterial intima is modified by hydrolytic enzymes, leading to extensive cleavage of cholesterylesters and liberation of fatty acids. The latter induce apoptosis in endothelial cells but are far less cytotoxic towards macrophages. We have compared the cytotoxic effects of enzymatically modified LDL (E-LDL) on macrophages and polymorphonuclear granulocytes (PMN). E-LDL displayed toxicity towards PMN at far lower concentrations than towards monocyte-derived macrophages. Native or oxidized LDL had no effect. Free fatty acids contained in E-LDL were the cause of the observed toxicity, which could be mimicked by linoleic acid, oleic acid and arachidonic acid. E-LDL provoked Ca(2+) influx and activated PMN, as witnessed by the generation of superoxide anions and peroxidase secretion. Inhibition of either oxidative burst or calcium influx did not diminish the cytotoxicity of E-LDL. Similar to free linoleic acid, E-LDL lysed red blood cells and rapidly rendered cells permeable to propidium iodide. Possibly through their capacity to directly perturb cell membranes, free fatty acids contained in E-LDL exert potent cytotoxic effects on PMN. This may be one reason why PMN are not abundantly present in atherosclerotic lesions, and why PMN-depletion suppresses atherogenesis.